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An Investigation on Reduction of the Vibration of a High-Pressure Type
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Abstract: This report refers to the vibration characteristics of a high-pressure type fuel injection pump
body with and without a bracket by the free damping vibration experiments inorder to reduce the noise and
vibration of a higher pressure type fuel injection pump. Furthermore, the FEM method is applied on the theo-
retical analysis of the fuel injection pump body with and without the bracket to investigate the vibration
characteristics. Comparing with the calculated results and the experimental ones, some important points to
modify the vibration characteristics are certiˆed and proposed.
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Fig. 1 Exciting Points and Measuring Points of Test Fuel In-
jection Pump Body and Bracket
Table 1 Main Speciˆcations of Test Fuel Injection Pump
Body
Table 2 Main Speciˆcations of Test Fuel Injection Pump
Bracket Fig. 2 Coherence Function of Test Fuel Injection Pump Body
Fig. 3 Transfer Function of Fuel Injection Pump Body (Ex-





























単体および両者結合時の実験結果の一例を Fig. 3 か
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Fig. 4 Transfer Function of Fuel Injection Pump Bracket
(Exciting Point: A, Measuring Point: 2, x-Direction）
Fig. 5 Transfer Function of Fuel Injection Pump Body with
Bracket (Exciting Point: D, Measuring Point: 4, x-
Direction）
Table 3 Comparison between Measured and Calculated
Values
Fig. 6(a） Analysis Model of Finite Element Method (Fuel
Injection Pump Body）
Fig. 6(b） Analysis Model of Finite Element Method (Fuel
Injection Pump Bracket）
ルの作成の参考とした[14][16]。本研究で用いた FEM 解





















Fig. 6(c） Analysis Model of Finite Element Method (Fuel
Injection Pump Body with Bracket）
Fig. 7 1st Mode of Fuel Injection Pump Body with Bracket
(Change of Restraint Condition, Natural Frequency:
394 Hz）
Fig. 8 2nd Mode of Fuel Injection Pump Body with Bracket































筐体上部を高さ方向（鉛直方向）に 5 mm 減らし，カ
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Fig. 9 3rd Mode of Fuel Injection Pump Body with Bracket
(Change of Restraint Condition, Natural Frequency:
1113 Hz）
Fig. 10 4th Mode of Fuel Injection Pump Body with Bracket
(Change of Restraint Condition, Natural Frequency:
1824 Hz）
Fig. 11 3rd Mode of Fuel Injection Pump Body (Natural Fre-
quency: 3970 Hz）
Fig. 12 3rd Mode of Fuel Injection Pump Bracket (Natural
Frequency: 3355 Hz）
Fig. 13 3rd Mode of Fuel Injection Pump Body with Bracket
(Natural Frequency: 3082 Hz）
モードや曲げモードでは，両者の相乗効果がみられる

















Fig. 14 Comparison among Calculated and Measured Value
of Natural Frequency (Fuel Injection Pump Body)
Fig. 15 Comparison among Calculated and Measured Value




















参 考 文 献
[ 1 ] 自動車技術会自動車技術ハンドブック基礎・理論編，
第 1 章，第 7 章（1999) P. 185, P. 247337.
[ 2 ] 伊藤コモンレール，エンジンテクノロジー，Vol. 1,
No. 4 (1999) P. 4648.
[ 3 ] 藤村・都築・高橋・安西・菱沼・永谷小型直噴ディー
ゼルエンジン用電子制御式高圧噴射ポンプの開発，自動
車技術，Vol. 52, No. 4, No. 9834727 (1998) P. 6873.
[ 4 ] 岡本・松井ディーゼルエンジンの燃料噴射系，エン
ジンテクノロジー，Vol. 2, No. 2 (2000) P. 7681.
[ 5 ] 藤沢・川合ディーゼル噴射装置（1998）山海堂．
[ 6 ] 石渡ほかディーゼル噴射率制御技術における近年の進
展，自動車技術，Vol. 47, No. 10 (1993).
[ 7 ] 大久保燃料噴射装置入門（1979）山海堂．
[ 8 ] William K. Toboldt, Larry Johnson: Automotive Ency-
clopedia, Fuel Injection (1977) P. 299314, Goodheart
Willcox Company, Inc.



















を Fig. A1 から Fig. A10に示す。
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Fig. A1 1st Vibration Mode of Fuel Injection Pump Body
with Bracket (Natural Frequency: 1438 Hz)
Fig. A2 2nd Vibration Mode of Fuel Injection Pump Body
with Bracket (Natural Frequency: 1740 Hz)
Fig. A3 3rd Vibration Mode of Fuel Injection Pump Body
with Bracket (Natural Frequency: 2547 Hz)
Fig. A4 4th Vibration Mode of Fuel Injection Pump Body
with Bracket (Natural Frequency: 2700 Hz)
Fig. A5 5th Vibration Mode of Fuel Injection Pump Body
with Bracket (Natural Frequency: 2888 Hz)
Fig. A6 6th Vibration Mode of Fuel Injection Pump Body
with Bracket (Natural Frequency: 3059 Hz)
高圧型燃料噴射ポンプ筐体の低振動化に関する一検討
Fig. A7 7th Vibration Mode of Fuel Injection Pump Body
with Bracket (Natural Frequency: 3139 Hz)
Fig. A8 8th Vibration Mode of Fuel Injection Pump Body
with Bracket (Natural Frequency: 3377 Hz)
Fig. A9 9th Vibration Mode of Fuel Injection Pump Body
with Bracket (Natural Frequency: 3418 Hz)
Fig. A10 10th Vibration Mode of Fuel Injection Pump Body
with Bracket (Natural Frequency: 3856 Hz)
